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d3' stem of group II intron Sc.ai5γ and C3' is determined from the O4'-C4'-C3'-C2' torsion, τ 3 . Thus, the remaining atom C1' needs to be placed to maintain ideal geometry for the ribose. For a given value of τ 3 , the position of C1' is determined by the intersection of a circle centered on the C2'-C3' axis, tracing positions of C1' with ideal C1'-C2'-C3' angle and C1'-C2' distance, and a circle centered on O4' tracing positions of C1' with ideal C1'-O4'-C4' angle and C1'-O4' distance. To allow for slightly non-ideal geometry, we replaced the latter circle with a spherical section. The position of C1' then must be on an intersection between a sphere and a circle. A binary variable, u, indicates which of the two circle-sphere intersections is the selected position of C1'. To avoid using the discontinuous variable u directly as an internal coordinate we introduce the periodic and continuous variable τ, which uniquely specifies both τ 3 and u. Since τ 3 is restricted to move in the range [-A, A) where A is typically 41°, we set τ 3 = A cos τ. By defining u = sgn (sin τ), the ribose puckering follows a continuous, differentiable, and periodic motion for τ in [0, 2π). The backbone C5'-C4'-C3'-O3' torsion, δ, is related to the ribose puckering by the relation δ = B + τ 3 , where B is usually 120°. 
